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ABSTRACT 
Rivers are one of the main natural landscape element in urban areas. The 
ecosystem of the Riverfront is important as well as the ecosystem of the Rivers. 
However, research has shown that the current urban river development and 
riverfront maintenance projects has neglected regarding to the importance of 
organisms and urban ecosystem .Recent studies on the Tajar River in Iran are 
illustrated that ecological policies and strategies have not been succeeded in 
different aspects. Therefore, restoration of the Tajan River is not considered 
as a main issue for ecological design. The aim of this paper is identification 
of ecological issues of the Tajan River. Then, some ecological design 
approaches are presented and feasibility of the approaches are investigated 
in this paper. A qualitative method is proposed which includes interview and 
observation method. Based on above, ecological approaches and suggestions 
are recommended to habitation the health of river ecosystems. The results 
are indicated that application of the proposed approaches may effect on the 
ecosystem balance and ecological improvement of Tajan River.
Keywords: Tajan River, River Restoration, Urban River, Ecological 
Restoration
1. INTRODUCTION
 
As an essential environmental resource, the River is working as food and 
shelter source for a collection of flora and fauna, and is helping in the 
ecological shelter development and flood management [1]. However, irregular 
growth of population density, air pollution and acid rain, heavy metals, urban 
sewage disposal and their influences on natural waters are the major causes 
of environmental damage in urban areas. Additionally, a vast amount of 
agricultural industrial pollutants like pesticides and chemical fertilizers are 
contaminating the Rivers and drinking water sources in cities. [2]. 
Furthermore, many urban Rivers that they are placed very closely to residential 
and industrial buildings are destroyed by huge amounts of loads; for example, 
daily using of detergents and countless chemical products, dirty surface runoff 
of heavy rains and sewer overflow or improper disposal of wastewater [3]. 
Hence, the ecology and biodiversity condition of numerous urban Rivers are 
noticeably poor in comparison with natural freshwater figures [4,5,6]. River 
restoration as well as other ecological projects’ design should maintain the 
ecosystem and operation processes. In order to preserve natural ecological 
system by means of green infrastructure following some principles such as 
provision the native plant is essential [7,8].
In this paper, current condition of Tajan River is investigated primarily. Then, 
an ecological framework is proposed for Riverfront design of Tajan River in 
Sari-Iran.
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2. LITERATURE REVIEW
2.1 Background Study of Tajan River
Tajan River is one of the important Rivers of the Caspian Sea catchment area 
that emanates from several springs in the north of Iran. This River makes 
up part of the natural border between Iran and Turkmenistan. Tajan River 
economically has a significant role of people that inhabit in its shoreline. 
Accordingly, rich source of natural resources and raw materials, hosting a 
unique variety of living species and a developed natural economic system. 
The River is the best place for the natural spawning of fishes of the Caspian 
Sea, such as Sturgeons and White fishes. This River’s feed is rainfall, it reaches 
its water in the upper of the River, and flow to the Caspian Sea. The slope of 
the River in mountain area, special in south of the Sari is not very much. 
According to researchers’ findings, the water of the River is not drinkable 
because of the excessive concentration of the ions in the River. However, the 
water is still consuming for the drinking and agricultural purposes [9,10,11]. 
Moreover, the Tajan’s Riverfront is one of the Rivers is currently being 
neglected for the ecological studies. The study area of the Tajan River 
is consisted of two sides of the River from “Tajan Bridge” to the “Darab 
Bridge”, around 1.5 Kilometres long (Figure1). Some of the main problems 
of Tajan River have mentioned in the following.
Figure 1: The study area,of Tajan River between “Darab Bridge” 
and “Tajan Bridge” around 1.5 KLM in Sari City. Scale: 1/30000
2.1.1 Water pollution
           
The water of the Tajan River is used for industries, irrigation of agricultural 
fields and animal farming. Moreover, the water of the river is providing 
an aquatic environment for river biota such as invertebrates and many 
kinds of fishes [11]. The River is surrounded by rice fields and agricultural 
farms. Hence, agricultural wastes and human disposals are contaminating 
the riverfront of the Tajan [12]. Farmers are consuming the huge amount 
of fertilizers and pesticides that are permeating the water resources. The 
mentioned issue made an adverse effect of the water resources. The statistics 
demonstrated that 30,000 tons of pesticides were consumed in the arable land 
in 2006 [11]. The nine OP and organochlorine pesticide were identified as the 
main water pollutants of the Tajan River [9,13,14].
2.1.2 Encroaching on the Riverside of Tajan River
The Tajan River originates from the forested mountain and cross the city 
nearby the residential and industrial constructions in Sari. Eventually, the 
river flows to the Caspian Sea. The investigations are shown that there is not 
a comprehensive supervision on constructing the buildings in the riverfront.
Therefore, many parts of riverfront lost their green area and superseded with 
construction and building materials and rubbishes. Living in this area is pretty 
dangerous and have made many problems for residents during the flood time 
[15,11].
2.1.3 Illegal Fishing and Decreasing the Population of the Fish
Chemical pollutants have been found at greater levels in several ecological 
sections like Tajan River, Riverine runoff [9], sediments [14], birds [12], and 
fish [13,16]. Diazinon is one of the most frequently used organophosphate 
pesticides and is identified often in the Tajan River water [9] are extensive 
in the surroundings of the basin and can certainly increase adverse effects to 
aquatic environmental health. Caspian Sea produces 90 percent of the world’s 
caviar [16]. One of the main central breeding homes for sturgeon types and 
it offers spawning grounds for them is Tajan River. Diazinon pesticide is a 
risk to the Tajan River environment. Furthermore, the Diazinon pollutes the 
fishery products that are consuming by the people [11]. In recent decades, one 
of the major problems for surface water resources is biochemical pollution 
[17]. Therefore, these types of pollution are reduced quantity of the fishes in 
the river during the last few years [13].
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2.2 Principles of Riverfront Design
In order to identify the ecological issues in this research, three river 
restoration projects were chosen based on the similar features with Tajan 
River. Additionally, the main reason for selection of these projects relied on 
urban context and issues of the rivers. 
The projects are: Yongning River Park of Taizhou city, China, Cheong Gye 
Cheon River in Seoul, South Korea and Los Angeles River in California, 
United States (Table 1).
3. METHODOLOGY
           
The methodology of the research is divided to observation and interview with 
experts. The observation was done based on the self-observation method. 
Some of the prevalent tools like maps, camera and available photos were 
utilized to analyse the Tajan river site.
The interview done in the second semester of 2012. Three experts were 
chosen for the interview that they were familiar with the site. The interview 
was conducted based on the open-ended questions and three experts who 
were selected based on a set of criteria that are; one architect (Expert 1) and 
one landscape architect (Expert 2) who have been professionally involved 
in landscape architectural design with theoretical and practical background 
and one ecologist (Expert 3) who has experience for the River design and 
ecological design especial focus on the north of the Iran.  
           
Therefore, appropriate data were collected by means of personal observation 
and then validated by the experts. The outputs of validation by the experts 
were considered as the results of the research.
4. RESULTS AND DISCUSSION
            
Tajan is the river which is located in northern part of Iran and facing with 
various types of pollution like water pollution, environmental pollution and 
so on. Moreover, developing the unplanned constructions and encroached 
building on the riverfront, are destroyed the riverfront greenery. Therefore, this 
research is investigated the mentioned issues as a main topic. The ecological 
issues of the Tajan River are identified from the literature, observation and 
interview with the experts. Then, identified issues are validated by the experts 
and potential solutions are recommended for improving the circumstances of 
the river. A comprehensive guideline is proposed based on the observation 
and interview with experts. The guideline consists of the common principles 
and approaches that may be useful for the ecological restoration of the river.
 
Table 1: Ecological Principles and Approaches in Riverfront Design
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4.1 Result of Site-Observation
Site observation was analysed collected information by means of prevalent 
tools like camera, photos and maps. The duration of observation was 1 month 
in the summer of 2012. All the processes of the observation was reported. 1.5 
kilometre distance of riverfront of Tajan River were investigated in detail. 
Moreover, general status of the organic pollutants is reported in following 
sections for better clarifications.
4.1.1 Water Pollution
 
The results of the observation indicate that east coast of the river is constructed 
by residential and industrial constructions. There is not any control for the 
sewage of these constructions along the river. Therefore, the sewage of 
mentioned constructions is contaminating the river. 
The other source of pollution of the River is agricultural fertilizers from rice 
fields in the west part of the river specifically. Thus, the observation shows 
that the both sides of the river are polluted by various types of pollutants 
(Figure 2).
4.1.2 Environmental Pollution
 
The observation is indicated human wastes are the main reason for the 
environmental pollution along the river. There are no appropriate actions for 
the regeneration of the riverfront. Besides, abandoned space along the river 
became a place for the landfill of the disposals (Figure 3). 
Figure 2: current condition of water pollution of Tajan River.
4.1.3 Encroaching on the Riverside of Tajan River
The job opportunities in the Sari which is the centre of province lead to 
immigration of people from the rural. Therefore, residential projects are 
increased dramatically. 
Observations are showed that mass development in residential area is the 
major problem in riverfront of Tajan River. Therefore, riparian area along the 
river is substituted by the residential constructions. 
According to the interview with people that living in that area, the price of the 
land in that area is increasing incredibly. People are changed green area to the 
high residential buildings to utilize the view of the river. Thus, the large area 
around the river has low-density of plants (Figure 4).
4.1.4 Low Percentage of Green Space
          
 The observation is shown that the user density at green spaces throughout the 
river is low. There is a lack of plant diversity in riparian area. Furthermore, 
construction development of the riparian zone is effecting on the ecology 
of the river. The presence of the native trees is protecting the soil against 
the erosion. However, the population of the native trees has been decreased 
because of the human inferences (Figure 5).
Figure 3: Current Condition of Environmental Pollution of Tajan River.
Figure 4: current condition of residential area around the Riverside.
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5. RECOMMENDED GUIDELINE
The results and finding of the research could offer a comprehensive guideline 
for development of Tajan River restoration. Table 3 is proposed a guideline 
for restoration of ecological approach of the Tajan River. The results of the 
Table 1, Table 2 and observation are combined and validated by the experts. 
Then, validated outputs are created the guideline of the research.
4.1.5 Lack of Function of the Greenery 
           
 The study of the site is demonstrated that some important features along 
the river is dramatically is weak. These factors could be categorized into the 
shade and shadow, shelters, and beauty of plantation. Generally, the status of 
the plantation in the Tajan riverfront is moderate and there are no maintenance 
activities for the existed plants (Figure 6).
4.2 Result of Interview with Experts
The results of the interview with experts are presented in the (Table 2). The 
identified issues for the Tajan River are certified by the experts. However, one 
of the experts believed that the population of the wildlife is decreased in the 
Tajan River and its riverfront. Principles and approaches for restoration of the 
Tajan River landscape are recommended by the experts in the Table 2. These 
approaches may improve the Tajan River ecological landscape.
Figure 6: current condition of Riverfront of Tajan River.
Figure 5: current condition of a bounded space near the Tajan Riverside.
Table 2:  table of ecological principle and approach 
in Tajan River according to expert’s recommendations.
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One of the main problems of Tajan River is water pollution. According to the 
results; several solutions are recommended for protecting of the water against 
the pollution. These solutions could be categorized into quality and treatment 
of the water.  Another main problem is environment pollution in this area is 
including the waste from industrial and residential area around the site. This 
issue with the water pollution makes the many problems for the fishes, aquatic 
and birds. With create the clean spaces for example grassland and meadow; 
we let the fishes to have generated. Using the local and permeable material 
is one way to provide a sense of naturalness with the cleaner environment. 
             
Moreover, encroaching on the riverside of Tajan River is one of the issue 
which has mentioned in the literature review and interview with experts 
repeatedly. Reduce hardscape with removing engineering works is a main 
approach to against the encroaching on the riverfront. Also, decreasing the 
population of the fishes has the direct relationship with the water pollution. 
The expert result told provides the floating island can be useful for increasing 
the population of the fishes and aquatics.
Table 3, ecological approaches and design 
recommendations of Riverfront design of Tajan River
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6. CONCLUSION
            
Riverfronts may help increase types of variation, decrease water pollution, 
and adequate climatic changes in their close spaces [30]. Therefore, many of 
these opportunities, which are gradually connected to preserve an improved 
quality of life, have been linked with an urban improvement, drainage 
mechanism, and stress on flood control [31].
           
 The Tajan River project, will be a long-term work to decrease the negative 
effects on pollution around the riverside. Various strategies has been advanced 
to recover the quality of the river and riverside ecology that might be utilise 
in the future. Finally, the study demonstrates the development of a systematic 
solution that should be integrated with the knowledge of urban planning, 
landscape ecology, environmental science, and hydrology together.
This research was only absorbed on ecological development and improvement 
on the riverfronts of Tajan River. Future research focus might be on the linkage 
between the improving sustainable riverfront environments with economic 
or social-cultural principles, but not just in the study area. The mentioned 
guideline could be valuable for the improvement of similar rivers in northern 
part of Iran.
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